Comparison between studies has been hindered by the use of conflicting methodologies and multiple definitions of overqualification. This approach has led to mixed results, even within the same data source. 16, 17 While methodological debate continues, 18 a clear articulation of which types of inconsistencies are being tested and how these methodologies distinguish the effects of SEP and status inconsistencies will help clarify this research area.
Recent studies examining the association between overqualification and mortality have reported mixed results. The Canadian Census Mortality Follow-up Study allows for a more meaningful measure of qualification status as occupation is classified in terms of minimum skill requirements, a measure that can be directly linked to an individual's level of education attainment. Consequently, the objective of this study was to determine whether education, occupation and overqualification increase risk of all-cause and CVD mortality.
METHODS

Study sample
The Canadian Census Mortality Follow-up Study is a nationally representative population-based cohort of non-institutionalized Canadians followed for mortality from 1991 to 2001. The cohort encompasses a 15% sample of the adult population of Canada over the age of 25 who completed the 1991 census long-form questionnaire (N=2,735,152). Record linkage methods included probabilistic linkage to income tax records. Linkage outcomes indicated that respondents who could not be matched to income tax records were more likely to be female, older than age 65, unmarried, or of lower income or educational attainment. 18 Baseline data collected in the census long-form questionnaire (1991) include data on various socio-demographic, family, household and neighbourhood characteristics of each respondent. Mortality was ascertained by linking census data to the Canadian Mortality Database, identifying over 260,000 deaths in this sample. 19 Statistics Canada estimates that 97% of all deaths to study subjects were ascertained in the Canadian Census Mortality Follow-up Study. 19 For the purpose of this study, we restricted the original sample to respondents between 35-64 years of age at study baseline, working over 25 hours per week. These inclusion criteria are designed to account for potential bias resulting from younger individuals being more likely to be overqualified and less likely to die during the 10-year follow-up period. Similarly, it is difficult to accurately estimate occupational status in individuals over 64 years of age, and thus their exposure to overqualification as they approach and begin retirement. Therefore, it was assured that individuals had the opportunity to reach a "status-defining" occupation and are representative of labour force participants, whose exposure to overqualification was hypothesized to result in inequalities in mortality. The final sample consisted of 1,091,800 subjects (421,600 women and 670,200 men).
Exposure measurement
Educational Attainment
Education was classified into four groups using academic achievement. These included: <high school graduation, high school graduation (including trades certificate), post-secondary certificate or diploma, and university bachelor's degree or higher.
Occupation Skill Requirements
Occupation was categorized using the National Occupational Classification (NOC) system. 17 The NOC, developed by Human Resources and Development Canada, groups occupations based on minimum training and/or education required to work in an occupation. Occupations were classified into five categories: requiring no education (unskilled), requiring secondary school education (semi-skilled), requiring post-secondary education below bachelors level (technical/skilled/supervisory), managers, and requiring bachelors education or higher (professional).
Overqualification
Overqualification was defined as a mismatch between educational attainment and occupational achievement. To examine the health consequences of overqualification -above the health effects of occupation alone -we specified statistical interactions between education and occupation. Here, we examined whether the mortality risk associated with a given occupation differs depending on the respondent's level of education. We hypothesized that the effects of occupation on mortality would differ by level of education, being greater in overqualified respondents.
Outcome ascertainment
All-cause and CVD mortality were examined in this study. Underlying cause and date of death were ascertained from the Canadian Mortality Database. CVD mortality was classified using the World Health Organization's International Classification of Diseases, Ninth Revision (ICD-9) 20 for deaths occurring from 1991 through 1999 and Tenth Revision (ICD-10) 21 for deaths occurring in 2000 or 2001.
Confounders
Confounders included age, income adequacy, marital status, years since immigration, ethnicity, Aboriginal origins, province of residence and community size. Income adequacy, divided into quintiles, was calculated as the ratio of total family income to the Statistics Canada low income cut-off (LICO) for family and community size.
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Statistical analyses
Sex-specific Cox proportional hazards models were used to calculate hazard ratios (HR) and 95% confidence intervals (95% CI) to test the association between education and occupation (independently) on risk of all-cause and CVD mortality. Follow-up was calculated from study baseline (census day) until date of death or end of study (December 31, 2001), whichever comes first. All analyses were adjusted for age, with a subsequent model adjusting for education or occupation (when not the exposure of interest) and a limited set of possible confounders (age, income adequacy, marital status, years since immigration, ethnicity, Aboriginal origins, province of residence and community size). To examine the effect of overqualification on all-cause and CVD mortality, we evaluated two models: 1) an interaction term for education and occupation in models that simultaneously adjusted for both variables, and 2) a categorical variable specifying a respondent as overqualified, qualified or underqualified. Analyses were conducted using SAS version 9.1 (SAS Institute, Cary, NC Table 1 describes the sex-specific distribution of baseline covariates by qualification status. In both men and women, younger workers were more likely to be overqualified, while older workers were more likely to be underqualified for their occupation. Further, men and women with no visible minority status were less likely to be overqualified and more likely to be underqualified compared to visible minority groups. Age-adjusted Cox proportional hazards models showed a graded inverse association between both education and occupation and all-cause mortality in men (education: HR=1.94, 95% CI: 1.87-2.01 for <high school graduation vs. university degree; occupation: HR=1.86, 95% CI: 1.78-1.95 for unskilled vs. professional occupation) ( Table 2 ). In women, education and occupation were inversely associated with all-cause mortality in age-adjusted models (education; HR=1.55, 95% CI: 1.45-1.66 for <high school graduation vs. university degree; occupation: HR=1.42, 95% CI: 1.32-1.53 for unskilled vs. professional occupation). In both men and women, these associations were attenuated and remained statistically significant in fully-adjusted models.
RESULTS
Age-adjusted Cox proportional hazards models demonstrated inverse associations between both education and occupation with CVD mortality in men (education; HR=2.01, 95% CI: 1.87-2.15 for <high school graduation vs. university degree; occupation: HR=1.91, 95% CI: 1.75-2.07 for unskilled vs. professional occupation) ( Table 2 ). In women, similar inverse associations between education and occupation and CVD mortality were observed (education; HR=2.45, 95% CI: 2.02-2.35 for <high school graduation vs. university degree, and occupation: HR=1.96, 95% CI: 1.64-2.35 for unskilled vs. professional occupation). In both men and women, associations were attenuated and remained statistically significant in fully-adjusted models.
Limited evidence was found to support the hypothesized association between overqualification and allcause or CVD mortality. In the analytic models estimating an interaction between education and occupation, the interaction terms for both men and women were not statistically significant on the multiplicative scale. In analytic models estimating over-or underqualification via a categorical variable, there was a weak association for men between overqualification and allcause mortality in the fully-adjusted model (HR: 1.06, 95% CI: 1.01-1.12 compared to the qualified group) ( Table 3) . 
DISCUSSION
Overall, strong socio-economic gradients in all-cause and CVD mortality were observed. These associations remained in fully-adjusted models. Adjusting for education and occupation simultaneously attenuated the mortality risk associated with each SEP measure. However, as in previous studies, 23 level of education still displayed a stepwise gradient for both all-cause and CVD mortality, while the occupational gradient became less apparent. The lack of interaction between education and occupation demonstrates a consistent effect of occupation on mortality across educational strata. A weak association was observed between overqualification and all-cause mortality in men. However, overall these findings suggest that overqualification does not confer additional all-cause or CVD mortality risk over and above that associated with individual SEP measures.
Prior literature
Previous studies have demonstrated strong social gradients for both education and occupation in all-cause and CVD mortality, 24 a finding confirmed in this report. In addition, the overqualification hypothesis was not confirmed in this study. These findings add to the mixed results on the association between overqualification and health. Two recent studies from Germany reported an association between status inconsistencies and CVD, 11, 15 although only one found an association between overqualification and CVD.
11 However, these studies compared status-inconsistent with status-consistent individuals, an approach that does not differentiate between SEP and status-inconsistency measures. In addition, the use of ordinalsample-dependent -rankings of SEP measures lacks a theoretical basis for quantifying both the level (as it groups all inconsistencies together) and type of inconsistency. The present study introduces a new measure of overqualification, making it difficult to compare with previous studies. 11, 12, 15 However, the classification of occupation by minimum skill level required allows a more accurate classification of overqualification. One exception is management occupations, which were included as an independent category as they reflect a range of potential education attainments. A sensitivity analysis individually classifying management occupations into occupation skill requirement categories, defined in a previous study using the NOC classification system, 13 did not change the study results.
Strengths and limitations
Our results should be interpreted taking into account the following limitations. The duration of exposure to overqualification as well as transitions between occupations are not captured in this study, as exposure measures were only assessed at one time point. Therefore some non-differential exposure misclassification may have occurred, which would have biased estimates toward the null. Future studies are necessary to better understand the time-dependent effect of overqualification on mortality. There may be misclassification across underqualified and qualified categories in our main independent variable as on-the-job training and experience may be considered in place of education by some employers. Unfortunately our data source did not contain information on years of relevant work experience, so we were unable to take job experience into account. In addition, immigrant populations are more likely to be overqualified 9 and have better-than-average health given the Canadian immigration system. Therefore, we controlled for years since immigration. Sensitivity analyses excluding all immigrants did not significantly change the results from this study (data not shown). Further, information on important mediators (e.g., health behaviours) of the relationship between education, occupation, overqualification and mortality were not available in this study. Mediators, such as time-dependent health behaviours, have been shown to explain a portion of social inequalities in mortality. 25 Finally, given the limited information on health status available in this cohort, it was not possible to assess whether the association between overqualification and mortality was potentially confounded by this factor (e.g., individuals in poor health seek occupations below their educational attainment).
A major strength of this study was the large sample size of a nationally representative cohort of Canadians, which enabled us to test the association between overqualification and all-cause and CVD mortality. Moreover, we present a more direct measure of overqualification and a statistical methodology that clearly distinguishes between the effects of SEP and overqualification.
CONCLUSION
Education and occupation gradients in all-cause and CVD mortality were observed in this study. However, there was little evidence that overqualification resulted in additional all-cause or CVD mortality, suggesting that the effects of occupation are consistent across educational strata. 
